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Illustrated continuing medical education 
A 19-year-old medical student presented with myalgia, 
headache and occasional episodes of dizziness on exer- 
tion. She had recently returned from a 5-week camping 
holiday in northern Europe. Whilst on holiday she had 
noticed a rash which her friend had taken a photograph 
of (see illustration). On examination her temperature 
was 37.6 "C and she had a slow, irregular pulse. No rash 
was now present and the remainder of the examination 
was normal. The ECG above was subsequently recorded 







What was the rash and what is the underlying 
diagnosis? 
Give two other dermatologic manifestations of this 
disease. 
What is the ECG diagnosis? 
Give three other cardiologic manifestations of this 
disease. 
What is the likely mode of transmission? 
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Answers 
1. The rash was erythema nligrans and the underlying 
diagnosis is Lyme disease. 
2. Other derniatologic manifestations of Lyme disease 
include borrelial lyniphocytonia and acrodermatitis 
chronica atrophicans. 
3. The ECG shows completdthird-degree heart 
block (P wave rate= h8/min; QRS rate=33/min; 
no relationship between P wave and QRS com- 
lexes). 
4. First- and second-degree atrioventicular block, niyo- 
pericarditis, left ventricular dysfunction and cardio- 
myopathy have all been reported in Lyme disease. 
5. Lynie disease is transmitted by hard-bodied ticks and 
in this case the most likely vector is Ixodes ricinus. 
Lynie borreliosis is a spirochetal disease transmitted by 
hard-bodied ticks (primarily Ixodes vicinus in Europe 
and Ixodes scapulnris in North America). The three 
pathogenic genospecies causing Lyme disease, Bovvelia 
b u ~ d o f e v i  sensu stricto, B. ufzelii and B. gariuii, are all 
are found in Europe. B. bqdovf t . v i  sensu stricto has been 
particularly associated with arthropathy, B. garinii with 
neurologic disease and B. afielii with derniatologic 
manifestations. Disease severity can range from asymp- 
tomatic infection to disseminated multisystem involve- 
ment. The first manifestation of the illness is usually a 
characteristic skin lesion at the site of the tick bite, 
which begins as a red macule 2-40 days after exposure, 
and then expands with partial central clearing. This is 
known as erythema nllgrans and may be associated with 
regional lymphadenopathy, headache and fever. Early 
localized infection may also present as a borrelial 
lyniphocytoma, which is a bluish-red nodule or plaque, 
often located on the ear lobe or nipple. The second 
(early disseminated) stage occurs weeks or months after 
exposure and is due to spread of the organism via blood 
or lymph. This stage niay present with multiple skin 
lesions (similar to erythema migrans), cardiac involve- 
ment and neurologic features, and may be associated 
with 'flu-like symptoms and fever. Cardiac disease 
occurs in -5% of cases and manifestations include 
atrioventricular block (first degree, Wenckebach or 
complete heart block), niyopericarditis and mild left 
ventricular dysfunction. Cardiac involvement is usually 
brief and rarely lasts more than 1 week. However, 
temporary pacing niay be necessary in patients who 
are symptomatic secondary to conduction defects. In 
Europe, cranial nerve involvenient (particularly seventh 
nerve palsy) and Uannwarth syndrome (lyniphocytic 
meningoradiculitis) are common neurologic presenta- 
tions. Other features include a nuld meningoencephalitis 
and peripheral neuritis. Chronic Lynie borreliosis may 
manifest years later as an erosive oligoarthritis or as 
acroderrnatitis chronica atrophicans, an atrophic derma- 
tological condition that normally affects the lower 
limbs. Occasionally, chronic neurologic symptoms, in- 
cluding encephalopathy, can also occur. 
B. buydo$evi is a slow-growing, fastidious organism 
and the culture of human speciniens has a low 
diagnostic yield. Culture is usually performed 011 
Barbour-Stoenner-Kelly I1 medium and up to 6 weeks 
incubation in a micro-aerophilic environment at  30- 
37 "C may be required before colonies appear. Diagnosis 
is therefore based on clinical presentation and J history 
of tick bite or visit to an endemic area, with subsequent 
confirmation by serologic testing. Serologic tests in- 
clude indirect immunofluorescence (IFA), ELISA and 
western/immunoblotting and are based on sonicated 
whole cell lysates or partially purified or recoinbinaiit 
antigens. The host humoral response is slow and tests 
may be negative in early erythema migrans. However, 
serology is usually positive in the presence of early 
disseminated or chronic disease. Many IFA and ELISA 
tests have had problems of specificity, and false-positives 
have been reported in rheumatoid arthritis. infectious 
mononucleosis, syphilis, yaws and both tick- and louse- 
borne relapsing fevers. The detection of spirochetal 
DNA by the polymerase chain reaction is possible in 
specialized centers, but is not yet available as a reliable, 
standardized diagnostic test. 
All stages of the infection respond to antiniicrobial 
therapy and early treatment of erythema migrans 
usually halts disease progression. The clinical response 
to adequate therapy is usually good and it is therefore 
important that both the dose and duration of antibiotics 
are adjusted according to the nature and severity 
of disease. Antibiotics that have been used to treat 
the condition include doxycycline, benzylpenicillin, 
amoxycillin, azithromycin, cefotaxiine and ceftriaxone. 
Treatment has occasionally been reported to precipitate 
the Jarisch-Herxheimer reaction. Prophylactic anti- 
microbials are not generally offered after a tick bite, 
even in endemic areas, as many ticks do not harbor the 
spirochete and a bite from an infected tick may not 
result in disease. 
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